Introduction
Since the beginning of the 1990s, as a consequence of the astonishing export performance of the New World countries (NWC), i.e. Australia, New Zealand, Chile, Argentina and South Africa, the long dominant and established market position of the traditional wine producing countries (France, Italy, Spain and Portugal) has been under threat. Indeed, while for the four European countries the growth in volume of exports, as a percentage of world wine production, rose from 15 to 32% between 1988-1990 and 2001-2009 , an impressive growth rate, by historical standards, for the NWC this ratio rose from 3% in the late 1980s to 37% by 2009 (Anderson and Nelgen, 2011) . These new countries increased the competitiveness based not only on large investments in vines, wineries and wine marketing, but also by building and disseminating knowledge among players, through close collaborative networks among businesses and including the development of supportive industry-wide institutions to create public goods in the form of generic promotion and research and development (Anderson, 2010) .
The organisational strategies adopted by NWC, such as Australia and the United States (Napa Valley), to foster innovation and competitiveness in the wine industry have been used as benchmarks by the traditional European wine regions. However, due to differences in historical and cultural behaviour and production structure, the issue of adopting these strategies in Europe calls in favour of case studies. A typical example is Portugal, a small country with 11 demarcated wine regions, shared by 26 sub-regions. The oldest (created in 1756) and best known is the Demarcated Douro Region (DDR), located in the northern interior of Portugal, where the famous Port wine is produced, and based on a terroir 1 model (Rebelo and Caldas, 2011) . In traditional wine producing countries, it is common to debate between conservative and liberal positions (Touzard, 2010) . While the conservative side emphasises a tradition and terroir orientation (a focus on the grape growing site and wine practices of the region), trying to restrain the legal use 1 Terroir is defi ned as a clearly identifi ed and homogeneous territory endowed with a strong identity which is characterised by all of the natural and cultural resources (Rastoin and Vissac-Charles, 1999) , generally backed up by a certifi cate of guaranteed origin label (Ditter, 2005) .
of technical innovations which can harm the cultural image of wine (e.g. no chips, no genetically modifi ed wines), the liberal side, using terms such as modernity, and new technologies and brands, proposes an open use of innovations, as in other commodities, arguing that conservative positions are the source of the wine crisis. These two perspectives raise questions about the role of regulatory institutions as well as research and business strategies adopted by wine SMEs. Another question that has been highlighted is the high transaction costs associated to the top-down complementarity between grape growers, wine makers and wine traders. In fact, while the perspective of getting an Appelation d´Origine Controllé (AOC) label encourages players to enhance production quality, it may lead to a reduction of efforts to maintain product quality once the label has been obtained, interfering with the overall image of the terroir and raising suspicion amongst consumers regarding product quality.
The main aim of this paper is to present a business strategy that can be adopted by wine SMEs located in regions with high production costs and where tradition and terroir are relevant factors to be introduced in the decision making process. To achieve this goal, the paper presents the case of fi ve small wine producers located in the DDR that are adopting an informal horizontal network.
Innovation and networks in the wine industry: an overview
The economic development of a country or a region is strictly linked to the innovation process. OECD (1995) considers four types of innovation: product innovation (which involves a good or service that is new or signifi cantly improved); process innovation (which involves a new or improved production or delivery method); marketing innovation (which involves a new marketing method, including signifi cant changes in product design or packaging, product placement, product promotion or pricing); and organisational innovation (introducing a new method in the fi rm's business practices, workplace organisation or external relations). These types of innovation can be new to the organisation or industry.
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From an economic perspective, research on innovation in the wine industry has followed two main approaches (Touzard, 2010) : (a) the institutional analysis pointing out the infl uence of technology and institutions on economic changes in the industry, contributing to build economic regimes and major conventions of quality (e.g. table wine vs. AOC wine); and (b) the analysis on innovation project, such as launching a new wine, adopting a new technology or process by grape growers or wineries. The predominance of research has been the analysis of one component of the whole process of innovation, and especially on topics related with technology and product, the research on organisational models being scarce.
Together with the growth of the wine industry, in the NWC a systemic research on innovation appeared. This research was initiated by Porter (1998) in the California wine cluster and followed by studies in Australia (Alyward, 2004 (Alyward, , 2006 , Argentina (McDermott, 2007) , Canada (Wolfe et al., 2005) and Chile (Gwynne, 2008) . Most of these works (a) show that the characteristics of the wine clusters vary across countries and regions in each country; (b) underline the role of innovation systems in the emergence and high performance of these countries in the international wine market, highlighting the relationships between fi rms and public research centres; and (c) use the notion of cluster in order to assess the relationship between economic players (grape growers, wineries, traders etc.), research and development, government and professional organisations.
Following the example of the NWC, the European Union (EU) also developed research using the cluster approach, examples being in France (Ditter, 2005; Remaud and Couderc, 2006) , Spain (Larreina and Aguado, 2008) , Italy (Morrison and Rabelloti, 2010) and Portugal (Rebelo and Caldas, 2011) . The generality of these studies are mainly concerned with the analysis of the regional innovation systems, paying little attention to the networks between SMEs as a winning strategy in a globalised wine market.
The literature suggests that it is relevant to know more about the innovative behaviour of SMEs, specifi cally for those located in traditional wine regions, where the connection between tradition and innovation is crucial for international competitiveness. Generally, innovation is framed and fostered at a higher level but occurs at the fi rm level within networks (Caffagi and Imacieli, 2010) , in the sense that it is characterised by a common collective interest that can, or not, coincide with individual ones, and a contractual design (formal or informal) that needs to solve confl icts of interests concerning both the means and ends of the coalition. Distributional confl icts concerning the allocation of benefi ts, costs and risks among the partners may also arise, infl uencing the incentives to integrate the network. In terms of structures and governance the networks need to be adapted to the external and internal environments that shape the observed activity of the main players and above all the trustiness between them.
In the wine industry the networks, either vertical or horizontal, are more frequent in the upper part of the chain, linking grape growers and wine makers, i.e. production networks, but are also found in stages of distribution and supply of services (Caffagi and Imacieli, 2010) . The wine networks can be contractual, organisational (e.g. cooperatives, for profi t and not-for profi t enterprises) and mixed. Contractual relationships tend to be relatively more informal than organisational, using not highly detailed contracts. Contracts, even oral, are generally enforceable, litigation is low and disputes are normally solved through negotiations and not through the judicial process, reducing the transaction costs.
As a business strategy, the adoption of a specifi c network depends on the characteristics and profi le of its members. Based on a theoretical review, Remaud and Couderc (2006) characterised the wine SMEs profi le according the fi rms' behaviour as (a) defenders, fi rms that strive to protect their mature markets and their main objective is to improve competitiveness; (b) prospectors or searchers for new market opportunities, improving constantly the product portfolio and basing their activity on a strong culture of innovation and entrepreneurial orientation; (c) analysers, fi rms that search for stability of their offer, preferring to stay and compete in low competitive markets and being well prepared to respond to unexpected market changes; and (d) reactors or fi rms that show passive behaviour and a complete lack of strategy for searching for new markets. They conclude that a differentiation strategy based on prospector behaviour and on product quality image is more profi table that the one based on defender, analyser or reactor behaviour.
The Demarcated Douro Region
Archaeological records indicate the presence of vineyards in the Douro region since Roman times. However, the emergence of the present DDR dates from 1756, when it was recognised as one of the fi rst demarcated regions in the world, already applying a legislative framework similar to that currently used in the most famous traditional wine regions. The DDR is a region where the terroir characteristics are present, as clearly expressed by UNESCO which classifi ed part of this region as a cultural evolving landscape and a world heritage site, according to the following criteria:
(iii) The Alto Douro Region has been producing wine for nearly two thousand years and its landscape has been moulded by human activities; (iv) The components of the Alto Douro landscape are representative of the full range of activities associated with winemaking -terraces, quintas (wine-producing farm complexes), villages, chapels, and roads; (v) The cultural landscape of the Alto Douro is an outstanding example of a traditional European wine-producing region, refl ecting the evolution of this human activity over time.
The DDR covers an area of 250,000 hectares, of which about 18% is occupied with vines. According to the Centre for the Research, Study and Advancement of Mountain Viticulture, the DDR is the largest and most heterogeneous mountain wine region in the world, characterised by valleys strongly embedded by steep high slopes along the Douro river and its tributaries, dominated by shale and cold winters, hot summers and low rainfall. We are in the presence of hillside vineyards, more than 40% of the vines being in plots with a slope steeper than 40% (Quaternaire Portugal/ UCP, 2007), which makes mechanisation very diffi cult and requires manual labour, consequently leading to high production costs. As with the oldest wine regions of Europe, the property structure in the DDR is skewed. The 45,160 ha of vineyards are distributed amongst 39,506 viticulturists, an average farm size of 1.14 ha. However, roughly 35% of the DDR area is owned by just 810 viticulturists, an average of 19.7 ha. Most of these farms belong to wine producers and traders of Port wine. In contrast, most small and medium size viticulturists are members of wine cooperatives (Rebelo et al., 2010) .
Two categories of wines are produced in the DDR: Porto wine and still wines. The regulatory entity (Instituto de Vinhos do Douro e Porto -IVDP) supervises the production and commercialisation of both wines. Historically the main production of the region is Port wine, a product highly regulated 2 since the creation of the DDR. In recent years the total annual DDR production has averaged 1,515,425 hl (an average of 34.6 hl ha -1 ), around 24% of the Portuguese wine production (Table 1) . Port wine represents 55% of the DDR production and 13% of the domestic production.
Port wine and still wines have different market positions. The Port wine has a story of more than two centuries of being exported, albeit with cyclical movements. Recent data (Table 2) shows that presently the Port wine is witnessing a negative phase, expressed by a 11% sales decrease in volume and 13% in value between 2009 and 2005 (Rebelo and Caldas, 2011) . The domestic demand remained relatively stable, around 13-14%, in quantity and 15-16% in value. Unquestionably, it is a globalised product, sold around the world, although the main market is the EU followed by the United States and Canada.
Regarding still wines, only a part of the total production is sold as AOC wines (Table 3 ). In the 2005-2009 production period, the share of AOC in still wines increased, reaching the maximum (71%) in 2008. The remaining production (table wine) is essentially vinifi ed by cooperatives (Quaternaire Portugal/UCP, 2007) . In 2009, the exports of the DDR´s AOC wines represented around 26% in volume and 30% in value, with an average price per litre of EUR 2.97 in the domestic market and EUR 3.59 in external markets, averaging EUR 3.13.
Over the last fi ve decades, important structural changes have occurred in the DDR wine industry, making it more horizontally/vertically integrated. In the 1960s, the formation of cooperatives introduced signifi cant changes in the supply chain, becoming intermediaries between viticultur-2 The grapes used to produce Port wine are selected according to quality criteria based on a scoring method that considers soil, climatic and other agricultural parameters. Based on sales, stocks, yields forecasts and commercialisation expectations, every year the IVDP issues the 'statement of grape harvest' or Comunicado de Vindima, defi ning the amount of must that can be used in Port wine production (benefício) and how it is distributed by plots.
ists and traders. Until the mid 1980s these cooperatives were mainly focused on vinifi cation and storage activities, selling almost all of their wine production in bulk to traders. After the entry of Portugal into the EU in 1986, cooperatives began to sell in bottles, especially still wines. Moreover, fi rm concentration accelerated in the Port wine sector (Rebelo and Correia, 2008) along with the upstream integration of traders, who planted new vineyards and built new wine facilities. At the same time the still wines witnessed a phase of downstream vertical integration, since the larger grape growers also became wine producers, yielding the so-called wines of quinta (farm).
Following the complex nomenclature adopted in the DDR, the IVDP registers 81 entities with economic status in the Port wine subsector and 269 in the still wines subsector (Quaternaire Portugal/UCP, 2007). Concerning Port wine, 31 are traders (fi rm or group of fi rms that trade wine products, including grapes to process, in bulk or retail), and 50 are wine producers (fi rms that make and bottle wines from fresh grapes from its own farm or bought from other grape growers, but assuming the exclusive responsibility for the fi nal product, the bottled wine). In the case of still wines, 196 are wine producers, 42 are traders and 31 are wholesalers (fi rms or groups of fi rms whose activity include the wholesale of wine and by-products of wine, in bulk or bottled). Some players have simultaneously more than one statute. Rebelo and Caldas (2011) concluded that, as with other traditional European wine regions, the DDR shows a typical terroir model where (a) the number of critical actors is low and the fi rm size is dominated by micro and SMEs; (b) there is some innovation, albeit not continuously, classifi ed between low and high, that can be fostered through an increase in the level of trust; (c) the levels of skills and technology are medium-high; (d) there are some links between the players of the cluster, but the knowledge transfer circuits can be improved and more extensive; (e) there is some cooperation between the players; (f) during recent decades the segment of still wines suffered important changes and the exports are inserted in the medium-high segment; and (g) cooperation through networks between the different cluster players needs to be amplifi ed for a generalised and improved diffusion of knowledge and skills.
The Douro Boys informal network 3
With Portugal's entry into the EU in 1986, a high number of DDR grape growers started to develop their own labels and bottle their wines rather than selling the grapes to Port wine shippers as they had done for nearly two centuries. These new start-ups produced predominately red still wines. While these new brands made by well known Portuguese consumers found heavy demand in Portugal, the entry into international markets became quite diffi cult, as the Douro wine region was not known at all, and therefore did not represent a category to be included in the wine lists and shelves.
In 2003, fi ve top-quality wine producers of the Douro region (Table 4 ) discussed how they could pool their efforts to gain more weight and importance in the international market. The decision was taken to concentrate on public relations (PR) only: events, press releases and communication for wine experts (such as media, trade and gastronomy) in the target markets. The group also decided not to build an association or formal organisation -the Douro Boys were and are an informal network: just fi ve fi rms that on some occasions show their wines together, and in many others work individually and even compete against each other to gain market share. 3 The contents of this section is mainly based on knowledge that the co-author Dorli Muhr gathered as a consultant in the conception, design and implementation of the Douro Boys project and also in unstructured oral and written information provided by each fi rm of the group.
Public relations strategy
The fact that the Douro region was not known for the production of still quality wines can be considered an advantage: the image and positioning of the region was not set. Port wine is connected mostly with the big traders (or shippers), not to the terroir, who dominate the world market and very often led to heavy price competing wars. From the very beginning it was clear that the group would focus on (red) AOC wines and adopt a 'top down' strategy: positioning the Douro as a high-end wine region and as a new discovery for wine experts and wine lovers.
The PR strategy was split in two chapters: All 'theory' (communication about the wines themselves) has to be very serious, rather technical, trying to explain the natural and scientifi c background conditions of the very individual character of Douro wines. In contrast, the 'praxis' (moments of where and when the wines are consumed) will be relaxed, informal and driven by friendship. The 'informal' praxis was an important differentiating decision. The 'serious' and more scientifi c approach to wine is usually adopted by French châteaux or big companies that serve and consume wines (black tie dinners, elegant cocktail receptions). The fi ve wine producers wanted to highlight their small family-owned structures and their direct connection to the earth by a more relaxed and distinctive attitude. It was agreed that no artificial title should be created for the group. As the main goal was to 'put the Douro on the map' it was clear that 'Douro' should be the focus of their title. Adding 'Boys' to the Douro was the way to highlight the informal attitude.
Douro wines are not 'easy drinking' ones. Due to their high acidity and tannin contents they are mostly appreciated by experienced wine lovers. Therefore it was agreed that PR efforts should focus primarily on mature markets (Western Europe, United States) as well as on Portuguese speaking countries/territories (Brazil, Angola, Macau), where the character of Douro wines is already known. Within those markets 'generation treaters' (experienced wine lovers with high knowledge and regular consumption of rather expensive wines) are the chosen target group.
Public relations activities and outputs
Activities and outputs consist of 'theory', 'praxis' and 'press support', as follows.
'Theory': an in-depth presentation was created that explains the very special climate and soils of the Douro, the great potential of the original varietals, the historical development of the Douro wine industry, as well as the individual manners of wine making in Douro. This presentation is shown to the trade, to the press and to the sophisticated sommeliers in seminars and workshops around the world in order to provide them with sales support, stories and background data. Wine professionals in all leading markets attended seminars in Germany (Hamburg, Munich, Frankfurt, Düsseldorf), Switzerland (Zurich), UK (London), the United States (New York, Washington, Chicago) and Denmark as well as in Angola, Macau, Japan, Hong-Kong and Shanghai.
'Praxis': the Douro Boys have become famous for their parties and unconventional events. Legendary is a 'pool party' organised regularly during the Vinexpo in Bordeaux. While most companies with high-end wines focus on high-end events, the Douro Boys invite their customers to jump into the refreshing water and have a relaxed garden party in swimming trunks instead of wearing white ties and formal dresses.
'Press Support': little was known about the Douro and only a few people have visited this spectacular and world heritage region. Therefore the most important duty was to deliver tailor-made information to the press and, most of all, impressive pictures. When the Douro Boys started their press relations, in 2003, from the very beginning they achieved a sensational media output due to PR material that was perfectly adapted to the requirement of wine and travel journalists. In the past eight years the wines of the Douro Boys members have been highly rated in national and international magazines and newspapers, and have won many awards (Muhr and Rebelo, 2011) .
Economic evolution and self assessment
Closely related to the Douro Boys PR strategy and inherent increase in wine sales, its members have been expanding their production capacity, both in terms of grapes and winemaking facilities. Until 2010 the Douro Boys together have grown from 240 to 526 ha of vineyards, and from 460,000 to 2,300,000 of bottles of still wines.
In terms of market, in 2002 the domestic and export markets had almost the same weight and the average ex-cellar price per bottle was almost the same in both. Comparing 2010 with 2002, the average ex-cellar price per litre for export has fallen from EUR 6.42 to EUR 4.68 (to the DDR, this price is EUR 3.13). But the exports in bottles increased from 200,000 to 1,450,000 and in value from EUR 1,300,000 to EUR 7,000,000. In 2002 the exporting destination was Europe (UK, Germany, Switzerland and the Netherlands) and the United States. Until 2010 the Douro Boys increased the range of exporting countries mostly to Europe, Brazil, China and the United States. Otherwise, some of the Douro Boys created special brands for the world market with a slightly lower export price, assuming a clear top-down strategy, i.e. they started to increase their image in the exporting countries and sold mostly high-priced wines, than sold wines with lower ex-cellar prices, and increased both bottle units and value. Some of them have 'only' doubled their sales in bottles since 2002, but ex-cellar prices have increased as well. Relative to the domestic market, while the production has increased by 227%, the average price per litre is almost the same (2002: EUR 7.17; 2010: EUR 6.91, 2.2 times the average DDR price).
As nine years have elapsed since the beginning of the network and the size of the fi rms has increased signifi cantly, each fi rm was asked to make a brief, critical analysis of the coalition, highlighting most relevant aspects as well what should be the path and future developments, taking into account the present international wine environment. The opinions expressed are as follows:
• of small wine producers located in an old, traditional and unknown wine region. This informal association has been active in the international wine market through collective presentation of its wines in tastings, fairs and other events. A coordinated strategy for the distribution of wine abroad is not an objective and has appeared only by chance. The possibility of more formal coordination has been discussed, but not advanced, due to the diffi culties in defi ning and sharing reciprocal obligations, both in terms of costs and benefi ts. The positive economic results of the initiative can be associated with (a) a clear objective (concentration only on public relations, essentially in marketing differentiation) and an adequate model of governance (simple and informal network); and (b) members that are prospectors (looking for new market opportunities), having a strong export orientation and a high culture of innovation on product, process and marketing.
The authors are aware that the paper only presents an exploratory analysis of a complex issue that deserves more empirical research, for instance via standardised interviews of actors (grape growers, wine producers, distributors and retailers) with different viewpoints and subsequent statistic and econometric analysis. 
Conclusions
Globalisation is a challenge but also an opportunity for the wine SMEs located in regions characterised by a terroir model. The literature review shows that inter-fi rm networks are able to take advantage from knowledge-based interdependence, connecting the several enterprises as knots of the networks. This normally creates an environment in which participants are prone to cooperate and discouraged from exiting or defecting. For it to be profi table and enforceable is necessary to adopt an adequate governance model.
The Douro Boys case shows how a very simple and informal network can be the engine of a sustainable development
